Asia. Some health experts attribute this to the fact that many
poor people in the United States, especially minorities, cannot
afford good health care for their infants.

Life expectancy at birth measures the average number of

years WW%W
levelsTEike €very other mortality and fertility rate discusse
tiris—far” life expectancy is most favorable in the wealthy
countries of Western Europe and least favorable in the poor
countries of sub-Saharan Africa. Babies born today can expect
1o live into their late seventies in Western Europe but only
into their forties in most sub-Saharan African countries
(Figure 2-11).

Natural increase, crude birth, total ferdlity, infant mortality,
life expectancy—the descriptions have become repetitious
because their distributions follow similar patterns. More devel-

“oped regions of the world have lower rates of natural increase,

crude birth, total fertility, and infant mortality, and higher aver-
age life expectancy. Higher natural increase, crude birth, total
fertility, and IMRs, and lower average life expectancy are found
in LDCs.

The final world map of demographic variables—CDR—does
ot follow the famibiar pattern (Figure 2-12). The combined
CDR for all LDCs is actually lower than the combined rate for
all MDCs. Furthermore, the variation between the world’
highest and lowest CDRs is much less extreme than the varia-
Gon in CBRs. The highest CDR in the world is 19 per 1,000,
and the lowest is 1—a difference of 18—whereas CBRs for indi-
vidual countries range from 8 per 1,000 to 55, 2 spread of 47.

Why does Denmark, one of the woirld’s wealthiest countries,
have a higher CDR than Mongolia, one of the poorest? Why

Mortality g

does the United States, with its extensive system of hospita
and physicians, have a higher CDR than Mexico and ever
country in Central America? The answer is that the populatios
of different countries are at various stages in an importa
process known as the demographic transition, upon which +
focus in the third key issue of this chapter.

KEY ISSUE 3

Why Is Population increasing at
Different Rates in Different Countries?

«  The demographic transition

+  Population pyramids

«  Countries In different stages of demographic transition

«  Demographic transition and world population growth

All countries have experienced some changes in natural increase, fer
and mortality rates, but at different times and at different rates. Althc
rates vary among countries, a similar process of change In a society’s

ulation, Wﬂm%m
diverse local cultural and economic conditions the demographic tram
diffuses to indlvidual countries at different raies and produces local v
tions in natural Increase, fertility, and mortaly.

CRUDE DEATH RATE
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FIGURE 2-12 Crude death rate (CDR). Crude death rate is the total number of deathsina year for every 1,000 people alive in

the society. The global pattern of crude death rates varies from those for the other demographic variables already mapped in this
chapter. First, alchongh Furope has the lowest paural increase, crude birth, and infant mortality rates, it has refatively high
crude death rates. Second, the variance benween the highest and lowest crude death rates is much lower than was the case for the
crude birth rates. The concept of the demographic mansition helps to explain the distinctive distribution of crade death rates.




b8 Chapter 2 Population

The Demographic Transition

The demographic transition is a process with several stages, and
every country 15 ifi one of them. € process has a eg'uming,
middle, and end, and—barring a catastrophe such as a nuclear
war—it is irreversible. Once a country moves from one stage of
the process to the next, it does not revert to an earlier stage.
The four stages are shown in Figure 2-13.

Stage 1: Low Growth

Most wameE%‘
pancy of Earth was characterized e 1 of the -
gapmmmmn%d
considery om one year to the next and from one region

to another, but over the long term they were roughly compa-
rable, at very high levels. As 2 result, the NIR was essentially

zero, and Farths population was_unchanged, at perhaps

a half million.

During mast of this period, people depended on hunting and
gathering for food (see Chapter 10). When food was easily
obtained, a region’s population increased, but it declined when
people were unable to locate enough animals or vegetation
nearhy.

About the year 8000 B.C., the world’s population began to
grow by several thousand per year. Between 8000 B.C. and A.D.
1750, Earth’s human population increased from approximately
5 million to 800 million (Table 2-2). The burst of la-
tion growth around 8000 B.C. was caused E;y the apricultural
revolution, which was the fime when humian beings first
domesticated plants and animals and 76 fonger relie i
on h_u]il/'_g,aﬂ.d_gage_ﬁ&. ~growing plants and raising
animals, human beings created larger and more stable sources
of food, so more people could survive.

Despite the agricultural revolution, the human population
remained in stage 1 of the demographic transition because food
supplies were still unpredictable. Farmers prospered in regions

with abundant harvests, and the population expanded, but when .

unfavorable climatic conditions resulted in low food produc-
tion, the CDR would soar. War and disease also took their toll
in stage 1 societies.

Most of human history was spent in stage 1 of the demo-
graphic transition, but today no such country remains there.

Every nation has moved on to at least stage 2 of the demographic
transition, and, with that, transidon has experienced profound
changes in population.

Stage 2: High Growth

For nearly 10,000 years after the agricultural revolution, world
population grew at a modest pace. After around A.D. 1750, the
world’s p%mw
in the past. dverage annual increase jumped from about
OWM (one-twentieth of 1 percent) to 0.5 percent (one-
half of I percent). World population grew by about 5 million in
1800, compared to only about one-half million in 1750.

The sudden burst of population growth occurred in the late
eighteenth and Eatly mimereenth centuries because several coun.
tries moved of to stage Z of the demographic transition. In stage 2
of the demographic transition, the CDR suddenly. plummets,
while the CBR remains roughly the same as in stage 1. Because ~
the difference between the CBR and CDR is suddenly very high,
the NIR is also very high, and population grows rapidly.

Some demographers divide stage 2 of the demographic tran-
sition into two parts. The first part is the period of accelerating’
population growth. During the second part, the growth rate
begins to slow, although the gap between births and deaths
remains high.

Countries ;?EWMM
after 1750 as~aTesult of the Industrial Revolution, which
began in EW
the European-cofitinent and Nor erica during the nine:,
teenth century-The Thdustrial-Revolntion wasTToRjancton of
major improvements in industrial technology (invention of the
steam engine, mass production, powered transportation) that
wransformed the process of manufacturing goods and delivering
them to market (see Chapter 11). The result of this transforma-
tion was an unprecedented level of wealth, some of which was
used to make communities healthier places to live.

New machine%lped farmers increase agricultural produc-
ton and fe £ rapidl i ulation. More efficient
agriculture freed people to work in factories, producing other
goods and generating enough food for the industrial workers.

The wealth produced by the Industrial Revolution was also

used to improve sanitation and personal hygiene. Sewer systems
were installed in cites, and food and water supplies were

Stage 2 Stage 4

= Stage 1
g
FIGURE 2-13 Demographic transition. The demographic 8 50
transition consists of four stages: smpe 1—very high birch E
and death rates produce virtuslly no long-term matural W 40
increase; stage 2-—rapidly declining death rates combined £
with very high birth rates produce a very high natural g 30
increase; stage 3—birth rates rapidly decline, death rates 2 55
continue to decling, and natvral increase rates begin to &
moderate; and stage 4—very low birth and death rates % 10
produce virmally no long-term natural increass, and g
possibly a decrease, 5 0«
Low growth

Natural Increase rate (%)

High growih Deacreasing growth
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56,000,000
2,516,000,000 -
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protected against contamination. As a result of these public
improvements, people were healthier and therefore lived longer.
Countries ipEurope and North America entered_sﬁgglof

the demographic transition about 1800, buwif-
fuse to most countries 11 Alica; Asta-and-kat erica until
around 1950. With the diffusion of stage 2 of the demographic
transition, world populaton grew by 1.7 percent per year
during the second half of the twentieth century, compared to
0.5 percent per year during the nineteenth century. The world
added about 80 million people in 2000, compared to 8 million
in 1900.

Countries in Africa, Asia, and Latin America moved on to
stage 2 ofwtmmgﬂﬂiﬁ?ﬂﬂ
of the twentieth centary for a different reason than was the case

fope and INOrth America 200 years earlier. Lhe

e late

for Exrope and NG Erica drHET.

the medical revolution. Medicd gy invented |
Europé and North Ammerics diffused to less developed coufitries
in Africa, Asia, Bt batiAmerd "

Improvedmedieak-praetices suddenly eliminated many of the
traditional causes of death in LDCs and enabled more people to
experience longer and healthier lives. English physician Edward
Jenner discovered in 1796 that a person exposed ta cowpox
could develop an immunity to smallpox. He inoculated an
B-year-old boy first with the cowpox virus then with the deadly
smallpox virus, but the boy did not develop the disease. Immu-
nization against other diseases followed. Penicillin, vaccines,
and insecticides effectively and inexpensively controlled other
infectious diseases, such as malaria and tuberculosis.

Stage 3: Moderate Growth

A country moves from stage 2 to stage 3 of the demographic
transition when the CBR begins to drop sharply. The CDR

still greater Bt the 1 at-ificrease 15
more modest in countries in stage 3 than in those in stage 2
because the gap between the CBR and the CDR narrows.

European and North Amer] ies_generally moved
from stage 2 to stage 3 of the demographic transition dar

first halfgmm*ﬁgdmmmm

Latin America have moved to stage 3 in recent years, while
most African countries remain in stage 2.
The sudden drop in the CBR during stage 3 occurs for

different reasons-than_the rapid decline of+€ CDR tufifg
fion 6T hew technology into the society, but the CBR declines in
stage 3 because of changes in social customs.
when péople chogse to have fewer children. The ECISION 1
partly a delayed reaction to a decline in mortality, especially
the IMR. In stage 1 societies, the survival of any one infant
could not be confidently predicted, and families typically had
a large number of babies so as to improve the chances of some
surviving to adulthood. Medical practices introduced in stage
2 societies greatly improved the probability of infant sarvival,
but many years elapsed before families reacted by conceiving
fewer babies.
Emﬂ%ﬂj‘jﬁwm to
have fewer offspring. Peoplein stage 3 sociefies are more likely
to liveimeities—rather than in the countryside, and to work in
offices, shops, or factories rather than on farms. Farmers often
consider a large family to be an asset because children can do
some of the chores. In contrast, children living in cities are gen-
erally not economic assets to their parents, because they are
prohibited from working in most types of urban jobs. In addi-

tion, urban homes are relatively small and may not have space
to accommodate large families.

Stage 4: Low Growth

A country reaches stage 4 of the demographic transi i hen
o GBW e

riomis called zero population

NIR app -
gomtem D&EWWMUI%I'—%;‘
CDR, because some females die before reaching Eating

years, and the number of females in their childbearing years can
vary. To account for these discrepancies, demographers more
precisely define ZPG as the TFR that resuls in a lack of change
in the total population over a long term. A TFR of approxi-
mately 2.1 produces ZPG, although a country that receives
many immigrants may need a lower TFR to achieve ZPG.



